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WORKING NOTES ON CURRENT-METER DEPLOYMENT, RECOVERY,

MAINTENANCE, AND DATA PROCESSING FOR SAN FRANCISCO BAY

By Ralph T. Cheng and Jeffrey W. Gartner

ABSTRACT

A current-metering program has been initiated by the U.S. Geological
Survey as a part of an interdisciplinary study to collect basic
hydrodynamic data for the San Francisco Bay estuarine system. The
current meters employed for the study record current speed and direction,
water temperature, and conductivity at a preselected time interval on
endless-loop magnetic tape. This report documents operational
procedures, maintenance, and computer programs for data reduction for

these current meters.



INTRODUCTION

The complex interactive processes which affect an estuary such as
San Francisco Bay, California, include tides, freshwater input, wind,
and mixing. To enhance understanding of the hydrodynamic and ecological
processes at work in the Bay, mathematical hydrodynamic models have
been developed (Conomos and others, 1978; Walters and Cheng, 1979; and
Cheng and Walters, 1978). Basic hydrodynamic data are needed to describe
estuarine hydrodynamic processes and to support mathematical modeling
research. At present there are no long-term (monthly) records of current
data available for San Francisco Bay. To fill this gap and to complement
other hydrographical, biological, and chemical data-collection programs,
a research program to collect current-meter data of San Francisco Bay has
been established.

Factors that must be considered in establishing such a data-collection
program include the selection of suitable hardware and the preparation,
maintenance, and repair of these instruments, as well as the deployment
and recovery procedures used in the field. Other important and often
underestimated efforts are the development of data-reduction procedures
and software. This report addresses these considerations. It also
documents our experience while working with these instruments to enable
better understanding and interpretation of current-meter data to be

presented in future reports.
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FIELD WORK

The initial phase of ﬁhe field work consisted of selecting the current
meter best suited to the intended program. Primary considerations in
making the selection were ease of handling, accuracy of measurement over
an extended period of 30 to 60 days, and availability of efficient data-
reduction procedures. Of the several meters examined the ENDECO-1741/
most closely met the needs of the Bay studies (Cheng, 1978).

The typical current-meter mooring employed by the U.S. Geological
Survey is a subsurface taut-wire mooring (see Fig. 1), which consists
of floats with sufficient buoyancy to suspend the weight of equipment
and mooring cable, the current meter(s), an acoustic release, and a
suitable anchor (normally 90-115 kg). All of these components are
shackled in series by 0.6~cm stainless steel cable. Length of the
mooring cable is determined by water depth and is so chosen that the
top of the subsurface float is a minimum of 3 m below the surface of the
mean lower low water (MLLW). Current-meter arrays are normally deployed
from the R/V Polaris, the Geological Survey's 97-foot research vessel
which is equipped with power winches, capstans, booms and davits to
facilitate deployment and recovery of equipment. Prior to deployment,
the current meters are serviced in the laboratory following the predeployment
check list (see Appendix A). Immediately before deployment components
of the assembly are shackled together and placed on deck. The

deployment sequence is an anchor-in-last procedure. The entire

1/

—Mention of a commercial company or product in this report does not
constitute an endorsement by the authors or the U.S. Geological Survey.
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FIGURE 1. Schematic diagram of a typical current meter array.
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assembly, with the exception of the anchor, is lowered into the water
and held away from the anchor. The anchor weight, which is attached
to a winch through a quick-release mechanism, is then lifted up,
swung free of the ship, and suspended above water. While the array is
held away from the anchor weight, the mooring assembly is slowly lowered
to the bottom. The winch cable is detached by triggering the quick
release, thus completing the deployment. The position of the array is
determined by use of a sextant fix or radar ranges and bearings from
known points.

The deployment periods a£e normally scheduled to cover a minimum
of 30 days because currents in the Bay are primarily driven by the tides,
which include semidiurnal, diurnal, fortnightly, monthly, and annual
variations. Where water depth permits, three meters have been used in
an array to give a more complete picture of the velocity profile. 1Imn
shallower areas only one or two meters are used and the meters are placed
as close to the bottom as practicable (2 m) or at middepth.

Equipment recovery is initiated by positioning the R/V Polaris in
the vicinity of the current-meter array. Then by activating the command
unit of the acoustic release from shipboard, an acoustic signal is
transmitted from the submerged transducer to the receiver transducer on
the release unit. If the correct code is identified by the acoustic release,
it responds by separating the anchor and release unit. Due to buoyancy the
entire mooring assembly, except the anchor, floats to the surface. The array

assembly is still attached to the anchor by a 0.6-cm nylon rope which



was originally housed in a canister attached to the acoustic release.
After recovering the instruments, the anchor is recovered whenever
possible by retrieving the nylon line. See Appendix B for
postdeployment procedures.

Our experience indicates that the acoustic release sometimes may
not work as described owing to marine growth or other obstruction at
. the release shackle, electronic failure, or other unknown reason. If
this situation occurs, it is necessary to search for the current
meter array for recovery by dragging. The dragging procedure involves
running a weighted dragline between two small boats to search the area
of deployment until the array is circled and snagged. Sometimes when
water depth and current speed are favorable, the assembly can be

recovered without a diver's assistance.



INSTRUMENT DESCRIPTION

The ENDECO-174 currenf meter (also see ENDECO Service Manual) is
an axial-flow, ducted-impeller current-meter which records digital data
on 0.6-cm magnetic tape (endless-loop 8-track cartridge). Recorded
parameters include current speed and direction, and water temperature
and conductivity. Data can be recorded up to approximately 40 days
on one tape cartridge with the recording rate selected at 30 per hour.
At each observation eight four-bit data words are written in series
on the tape; that is, each of the four parameters is represented by a
byte to be reconstructed from two four-bit words. Current speed is
determined by measuring the displacement of an encoder disc¢ which is
driven by the impeller through a magnetic coupler and a 500:1 reduction
gear. Heading of the meter is determined and digitized from the
output of a damped magnetic compass. Temperature is determined by
a thermolinear thermistor encased in stainless steel, and conductivity
by an induction-type electrodeless conductivity probe. Current speed
and direction are recorded in Gray code, and temperature and conductivity
in binary code (Richards, 1971). Gray code is similar to binary code
but is designed so that two bits never change value in successive Gray
code sequence.

At the end of every hour a record mark is given which is represented
by a record gap between the recorded data blocks. Every 24 hours,

a 24-hour mark, which is signified by all "1's" in data, is
written on the tape. Two conductivity reference values are generated
internally every 24 hours and are recorded as reference data

immediately following the 24-hour mark. These reference data are to be
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incorporated in the data-reduction program to construct a regression
curve for conductivity computation to compensate for any electronic drift
due to change of ambient temperature or battery voltage. These

reference data, in conjunction with hourly data gaps and 24-hour marks,
are used to check the accuracy of timing of the data series, and to
assist, when necessary, in reconstructing partially lost data.

The acoustic release used in the data collection program is the
Innerspace Technology Model 431 (see Service Manual), which uses FM
coding on a 22 kHz carrier frequency. The release unit contains an
expandable link within the pressure case. Once the link is broken
after receipt of the correct acoustic signal, a spring-loaded obstruction
pin is retracted to permit free rotation of an output hook. When the
output hook is turned it allows the shackle, which is attached to the
anchor, to fall free, and thus permits separation of the release

unit and anchor.



PARAMETER ACCURACY

Accuracy specificatiohs given by the manufacturer for ENDECO-
174 current meters are as follows: speed, +3.0 percent of full
scale (257 cm/s) above 2.57 cm/s; direction, +7.29;
temperature, +0.2°C; and conductivity, +0.55 mmho/cm.
TEMPERATURE

The accuracy of temperature measurements of all meters was checked
periodically in a test tank (1 x 1 x 2 m) in the laboratory. The
mean temperature difference between recorded and actual values (two
sets of readings for each meter) after computer correction was -0.01°C
with a standard deviation of 0.14°C. Maximum temperature differences
were -0.3 and +0.2°C. The tests were conducted at room temperature
(approximately 20° - 24°¢) ,

CONDUCTIVITY

Conductivity accuracy was also examined in the same test tank at
three conductivity values (approximately 15, 30, and 45 mmho/cm).
Corresponding binary data and actual conductivity values (determined
by a Beckman Induction Salinometer), as well as binary conductivity
reference values, were used in a linear regression analysis to determine
two fixed "standard" conductances for each meter. A conductivity rating
curve is established by combination of meter-generated conductivity
reference values and '"standard" conductances. Conductance values used
for subsequent data reduction were either supplied by the manufacturer
or generated in the U.S. Geological Survey laboratory, depending on which
set gave closer agreement to induction salinometer-rated values. Once rating

curves were established, all meters were retested again at two different



conductivities to verify the predictability of the rating curves. Using
this method, the mean conductivity difference for all meters was placed
at 0.13 mmho/cm. The standard deviation was 0.85 mmho/cm, and the
maximum differences were -2.76 and +1.27 mmho/cm. The extremely large
difference of -2.76 mmho/cm between the recorded and actual value was

for only one meter, and may be erroneous. Unfortunately, this current
meter leaked and was destroyed during a subsequent deployment, gnd no
further analysis was possible. Recomputing the statistics by excluding
that meter results in a mean of 0.25 mmho/cm, a standard deviation of 0.58

mmho/cm and maximum differences of -1.06 and +1.27 mmho/cm.

SPEED

The accuracy for measurement of current speed by ENDECO-174 current
meter was examined at the U.S, Geological Survey Gulf Coast Hydroscience
Center, Bay St. Louis, Mississippi. Generally, the impeller rating is
linear in the test range of 0-250 cm/s. Each impeller supplied by ENDECO
was rated in a continuous water tunnel at Johns Hopkins University before
shipment. The speed coefficient recommended by the manufacturer for a
perfect impeller is 50.1 rpm/knot. There is a 500:1 gear reduction between
impeller and the encoder disc which is digitized and represented by 256
divisions; that is, a byte. Accordingly, the current velocity, V, or

speed rating curve is worked out to be

- AN
V(cm/s) = 2.009 T

where AN is the difference between successive speed readings, and At is-

the sampling interval in minutes. To account for imperfection of

individual impellers, the rating curve becomes
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V (cm/s) = 2.009 (749/C) %%

where CI is the impeller coefficient obtained in the water tunnel at

the Johns Hopkins University. The impeller coefficients supplied by

the manufacturer have been found to be consistently in error by about

1 to 2 percent (too low) when compared with Geological Survey tow-tank
results; this deviation appears to be the wall effect of the water tunnel.
The U.S. Geological Survey tow-tank results are used in the computation.
of speed. Another problem which may affect current-speed readings is
marine growth and/or sea grass in contact with the impeller or bearing shaft.
There is a tendency for sea grass to wrap around the impeller shaft
between the impeller and current meter base, significantly hampering free
movement of the impeller. At present, there is no remedy for the problem.
The manufacturer is working on a new type of mold-injected impeller which
we have tested in the field. These impellers are less susceptible to
problems of this kind. New mold-injected impellers currently supplied

by the manufacturer were tested in the Geological Survey tow tank and

speed computations were found to be in error by about 15 percent (too high).

DIRECTION
The ENDECO-174 current meters use the Model-213 Digicourse compass
for meters with serial numbers smaller than 133. The manufacturer
has since replaced the compass with the Model-218 Digicourse
compass for their meters with seriaf numbers greater than 132. The

directional calibration was performed at the factory on a swing table.
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While the meter was turned on and recording, the swing table rotated

15° every 10 minutes for at least two complete revolutions for a total
test duration of no less than 8 hours. The calibration data were
supplied to us, and this information was incorporated into our
data-reduction program in the calculation for current direction. At

this time verification of the calibration data for direction supplied

by the manufacturer has not been attempted. However, we have encountered
some difficulty in certain meters for which directional readings

were affected by the lower tolerance limits associated with rolling and

pitching of the current meter. This problem is further discussed in

the next section.
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HARDWARE RELIABILITY

Several problems encountered during the first 2 years of use of
the ENDECO-174 current meters are documented here. The most damaging
was leakage into the housings of several meters during deployment.
Subsequent testing by the manufacturer indicated that one meter leaked
through a fastening screw on the conductivity probe due to a faulty
manufacturing procedure. This problem can be corrected by using a retrofit
kit supplied by the manufacturer. The repair involves replacing one of
the screws on the end cap of the conductivity probe with a special fitting
to prevent leakage. The second meter presumably leaked at the end cap.
This was probably caused by a worn or damaged "O" ring. To eliminate
the possibility of leakage through the end cap, the end-cap '"0" rings
are now replaced routinely prior to each deployment. Two other meters
which were completely flooded were either hit by vessels or entangled
with the mooring line. The conductivity probes were sheared off both meter
housings, thus permitting water to flood the meter through a wiring access
hole. The manufacturer has remedied this problem by retrofitting the
current meters with a PVC block underneath the conductivity probe to
prevent the mooring line from being entangled with the conductivity probe.
Less serious damage to several other meters included lost or broken shrouds,
vanes, and impellers, also probably caused by passing vessels or
mooring-~line entanglement.

A less catastrophic problem which may affect data quality is the
loss of impeller blades. While the impellers are specified to withstand

currents to about 5 knots, one blade was lost at a low velocity
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(less than 2 knots), and six of eight blades were lost on another occasion
at a higher velocity. In the latter case it was impossible to determine
the current velocity encountered because the data-tape cartridge was
defective and no data were recorded. The expected maximum velocity at the
site was 4 to 5 knots. Tow-tank evaluation of the damaged impeller
indicated that the accuracy of speed is not severely affected at high current
speed with loss of one or two blades; however, the threshold velocity of
the current meter is certainly affected because the impeller is no longer
balanced. This problem was brought to the attention of the manufacturer,
whose solution is to replace the old impellers with a single-piece,
mold-injected impeller of greater strength.

In addition to physical damage of current meters, a significant cause
of lost data is related to the magnetic tape cartridge. Of the l4-percent
data loss during the first 2 years of operation, tape-cartridge malfunctions
(tapes not feeding out of hubs, improper tension and so forth) were
responsible for approximately 60 percent of the total loss. Thirty-five
percent of the data loss was due to physical damage of meters, and 5 percent
for miscellaneous reasons. A possible reason for tape jamming is the
swelling of tape caused by residual moisture within the current-meter
housing. This is a particular problem when the meters are loaded in warm,
moist air and subsequently deployed in colder water. The recommended solution
to this problem consists of storing the tapes in desiccated containers
and purging the instrument environment with Freon-12 to displace the
moist air just before sealing it. Large or multiple desiccant bags
should be used in the current meters.

In addition to the complete loss of data, there were several instances

of poor performance in measuring one or more parameters. Four current
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meters showed faulty temperature readings outside the range of manufacturer's
specification: measurements with temperatures too high or too low, or a
condition in which the temperatures changed by one or two degrees between
readings. These problems may have been due to defects in specific
integrated-circuit boards. Three of the four meters were returned to the
manufacturer for repair and recalibration and one meter mysteriously appeared
to have fixed itself. Subsequent calibration checks in a Geological Survey
test tank showed that all meters measure temperature within acceptable limits
of +0.2°C.

A problem relating to conductivity measurements became apparent in
low-salinity water. While the meter was specified to have a low
conductivity limit of 5 mmho/cm, 2 of the 11 meters did not indicate any
conductivity lower than about 7 mmho/cm. This also was a problem with
individual integrated circuit boards, and has since been corrected.

Directional information appears to suffer from two separate and
distinct limitations. These are the allowable tilt angle of the compass
and the lack of certain binary readings for specific headings on certain
meters. As previously mentioned, the earlier model ENDECO-174 current
meters utilize the Model-213 Digicourse compass. The Model-213 compass
has limits on its pitch and roll axes of 5° of arc. While the neutrally
buoyant meter and tethered attachment of meter to mooring line keep
large fluctuations in pitch and roll to a minimum, long periods of
repeating bearings do occasionally occur. The other factor affecting
directional accuracy 1s the consistent lack of certain binary number

readings (headings) with some meters. However, missing values seldom
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occur for more than two or three sequential binary numbers. Because
the heading resolution is 1.40 (increment between sequential binary
numbers), it is assumed that this defect does not significantly affect
the manufacturer's stated directional accuracy limit of +7.2°.

The largest area of uncertainty remains in the measurement of
conductivity values. Because the documentation from the manufacturer
is limited, a short explanation of the design principle for measuring
conductivity is included here. 1In order to compensate conductivity
readings for electronic drift and reduced battery voltage over a long
deployment, the conductivity circuitry contains two fixed-frequency
outputs which are switched into the circuitry in place of the conductivity
probe outputs.once every 24 hours to generate a set of "synthetic'" conductance
values. The "synthetic" conductance values for each current meter are
deduced from calibration tank test values in a linear regression.
These "synthetic" conductance values which are assumed known and unchanged
are used in conjunction with the conductance reference values recorded
on the tape every 24th hour to generate a rating curve for computation
of conductivity for the next 24-hour period. The conductance reference
values generated every 24th hour should vary only slightly as the battery
voltage changes. In some meters these values change radically,
especially in the first and last days, thus rendering the conductivity
calibration meaningless. The problem is apparently in the circuits of

the individual instruments, and requires manufacturer servicing.
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DATA PROCESSING

While working with fairly delicate recérding instruments, numerous
problems, often related to only one specific meter, may periodically
occur. In order to enable rapid identification of malfunctions, a
data~-processing system which is structured around a microcomputer
and tape translator (ENDECO-173) has been developed (Cheng and
Gartner, 1979). The data-acquisition system has proven to be convenient
and cost effective. The system consists of an LSI-1l microcomputer,
two floppy disc drives, a 9-track tape drive, a line printer, a graphic
cathode-ray-tube (CRT) terminal, and a data-tape translator as shown
in Fig. 2. The CRT terminal performs the main Input-Output (I/0)
control of the system, and any hard copy of output is produced on the
line printer. The central processing unit (CPU) system—software resides
on one floppy disc, whereas the other is user's working space, In this
case, the raw-data tape recovered from the current meter is translated
and stored on the user's floppy disc in binary numbers.

An ENDECO-173 data tape translator consisting of a microprocessor
and limited memory is used to translate raw data and to communicate
with the microcomputer. Upon command from the microcomputer, the
translator engages its tape~drive mechanism and reads a block of
four-bit data into its memory. The microprocessor in the tramslator
combines pairs of four-bit data series into bytes and sends the block
of data to the microcomputer as a block of 125 bytes of data for further
processing. The tape translator is then set to standby awaiting the
next instruction from the microcomputer.

The microcomputer includes an LSI-1l processor, a power supply, two

memory boards with 28K words of onboard refreshed memory, a number
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FIGURE 2. A microcomputer based current-meter data—acquisition system.
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of RS-232 serial interface boards for communication with peripheral

devices, and printer and floppy-disc controllers. The LSI-11

microprocessor has computiﬁg capability virtually equivalent to the

CPU on the PDP-11/03 microcomputer and is supported by an extensive software
library including the RT-11l operating system and FORTRAN and BASIC compilers.

The mass storage media are a dual floppy-disc-drive subsystem, and
a 9-track tape drive. The floppy-disc subsystem contains two disc drives,
a formatter, and a disc controller to interface with the microcomputer.
Diskettes employed may be recorded on both sides in double density to
provide a usable capacity of 1.2 mega-bytes. The data-reduction programs
"are written in FORTRAN by the users and reside on the system disc to
provide maximum working space for data on the other drive.

A Tektronix~4010 graphics terminal is the primary input/output
control for the system. Since the terminal is a graphics terminal,
the Tektronix PLOT-10 plotting software package is used to produce various
computer-generated graphics (Figures 3 to 8). Additionally, the
data-processing system includes a Printronix-~-300 line printer for any
hard copy of data, tables, or graphics.

Data processing procedures include the translation of 8-track tapes
to binary file for storage on disc. The binary data file is further
processed to produce engineering unit files, as well as files of various
averages suitable for graphics and statistical analysis. This is
accomplished through running a series of data-reduction programs (see
Appendix C). The initial program, "Step 1", is used in conjunction
with the data translator (ENDECO-173) to translate the 8-track tapes

into binary form and store the data on flexible disc. "Step 2" is

-19-



then run to check values of the conductivity corrections and to check

for missing hour blocks between the 24-hour readings. '"Step 2A"

is used to check for data éompleteness. This program searches the data
file for any incomplete hour blocks and checks the file beginning and
ending times against the logged times recorded at deployment and recovery
of the current meter. "Step 3" may be executed to check for questionable
temperature and conductivity data by searching for and flagging any data
changes between consecutive readings greater than 5 percent of the

sensor range. The data files can then be edited for obvious mistakes
before the data are translated to engineering units. The engineering-unit
data file is produced from program '"Step 4", which converts binary

data into engineering units, incorporating calibration data of individual
sensors. This program outputs the engineering-unit file to either disc
or 9-track tape. The program "Step 4A" was written to produce a
time-averaged data file (speed and direction are vector averaged). °
Normally a 30-minute data file, which was produced from the original
2-minute sampling, is used for all subsequent plotting routines or
tabulations.

A collection of other miscellaneous data-reduction programs is included
in this report. They include "Step 5" and "Step 5A", which are plotting
routines for parameter vs. time for 1 week of data and for the entire
tape respectively. "Step 6" is a plotting routine for the tidal ellipse;
"Step 7" and "Step 7A" are for plotting progressive vector diagrams for
1 week of data at a time or for the entire tape and "Step 8" plots a

histogram of percent of observations for speed and direction.
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DISCUSSION

The ENDECO~174 currenﬁ meter is a relatively new instrument designed
for current measurements in an estuarine or near-shore environment.
While current measurement in an estuary is a relatively new task for us,
we have successfully worked out our current-meter deployment and
recovery procedures and streamlined our data-processing methods
for handling large volumes of current-meter data. Employment of the
ENDECO-174 meters by the Geological Survey in our data-collection program
has also served as an extensive field evaluation of the instrument. During
the early stage of working with the ENDECO-174 current-meters, many
suggestions for modification of the current meter have been made to the
manufacturer. The suggestions have led to subsequent retromodification
of the meters and, in turn, improvements in their reliability and
performance. Many facts about the instruments, learned through personal
contacts with the manufacturer, have proved valuable additions to
documentation provided by the manufacturer. This open-file report was
prepared to document our two-year working experience with ENDECO-174

current-meters and to assist other ENDECO-174 current-meter users.
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ENDECO CURRENT METER PREDEPLOYMENT CHECK LIST

1.

10.

11.

12.

13.

Remove impeller to access bearing assembly. Remove bearing assembly,
clean and check bearings for free movement and replace if necessary.
Reassemble bearing assembly and impeller.

Check external appearance of meter. Repair and paint as necessary.
Insert new batteries (Eveready No. 1150 Size D) and check polarity.
Record battery voltage.

Check pinger operation.

Place cardboard spacer between batteries and contacts.

Fast forward magnetic tape on a regular 8-track player at least once
to ascertain that tape is free to feed out of hub without jamming.
Degauss tape and place in disiccator. The taée used is Scotch
Dynarange (low nqise) 90-minute length (Scotch S-8TR-90).

Remove old "O" ring from end cap and clean "0" ring groove. Install
new, greased "0" ring in groove after visually checking "0" ring

for any nicks or damage,

Clean and demagnetize recording head.

The following steps should be completed within 24 hours of deployment.
Remove cardboard circuit breaker from between batteries and contacts.
Center internal trim weight (v 15 cm from end).

Remove tape from desiccator. Advance sensing foil on tape 6 inches
past capstan and load tape in current meter. Close tape cartridge
retainer.

Install desiccant bags in meter.

Press red reset button on meter. After motor stops press reset again.

When motor stops, enter tape-on time on deployment log sheet.
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14. Purge ambient ailr from meter with Freon-12 and immediately replace
end cap making sure that the "0" ring is not damaged in the process.
15. Tighten knurled-nylon nuts finger tight, advancing all three nuts at

same rate to avoid stripping the nuts.

NOTE: When replacing any metal parts (nuts, cotter pins, and so forth)

use only stainless steel replacements where metal contacts metal.
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ENDECO CURRENT METER POSTDEPLOYMENT CHECK LIST

1.

Check external appearance of meter. Record any condition which might
affect data quality on the deployment log-sheet (loss of impeller
blades, growth on impeller, sea grass around impeller shaft, and so forth).
Remove end cap and press reset button. Enter time (tape-off time) on
log-sheet. When motor stops, press reset button again.

Unload 8-track tape.

Replace end cap and clean all external surfaces of any marine growth
or sediment.

Inspect tether line for any unusual wear.

Remove impeller, disassemble bearing assembly for cleaning and
inspection. When complete, reassemble.

If time permits, reduce data tape to verify condition of recording

quality prior to next deployment.
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FROGRAM STEPL

THIS COMPUTER FPROGRAM IS USED TO TRANSLATE ENDECO CURRENT
METER DATA. THE DATA TAPE IS PLAYED BACK BY ENDECO~-173.
THE RAW DATA IS NOW STORED IN THE FILE CALLED

‘RéW. DAT’. THE FIRST RECORD IS DESCRIPTIVE INFORMATION.
THE DATA ARE GIVEN IN BINARY;:; I.E. 0-2585.

OO0 00

[ 4]

COMMON /RBLOCK/ B, G, NBYTE, IBLKND, NBLK
INTEGER DAY, DDAY, HOUR.: RECLGH
INTEGER G(300), B(300}
EXTERNAL RBYTE
LOGICAL RAW
DIMENSION LINE{(32), TAPE(4)
TYPE 2001
2021 FORMAT(Y  IMITIALIZING ENDECO-173 DATA TRAMNSLATION’, 7.
1’ PROGRAM. ##%+D0 NOT FORGET TQ TURN ON THE TIMER’, /.
2’ IS THE FILE RAW. DAT TO BE SAVED? (T/F}) )
ACCEPT 1003, RAW
1003 FORMATI(LL)
IF{(RAW) 60 TOQ S000 -
RECLGH=120
TYPE 2012
FORMAT(’ ESTIMATE THE TOTAL AMOUNT OF DATA TO BE TRANS’,
1 ’LATED’, /, * DEFINE THE NUMBER OF RECORDS FOR FILE RAW. DAT’
2, /7,7 NRECD=(I3)?")
ACCEPT 1000, NRECD .
DPEN(UNIT=1, NAME="RAW. DAT’, RECORDRSIZE=120,
1INITIALSIZE=NRECD, FORM="FORMATTED ')
NBLK=1
1000 FORMAT(IZ)
TYPE 2004
2004 FORMAT{(’ WHAT WAS THE METER NUMBER? (I4)’)
ACCEPT 2003, ISN
2003 FORMAT(I4)
TYPE 2002
2002 FORMAT (7 WHAT IS THE TAPE SERIAL NUMBER? (4A2) )
ACCERT 1001, TAPE
1201 FORMAT (442)
TYPE 2004
2008 FCRMAT (7 EMTER THE DATA STARTING DATE AND HOUR
17 {MMRDYY HHMM) (312, 1X, I4) )
ACCEPT 1003, MON, DAY, IYR, HOUR
LQNZ FORMAT (312, 1X.14;
TYRE ZCOT
FOOT O FORMAT! Y ENTER THE DATA ENDING DATE (31a) ")
ACTEPT 1G6O7, MMEN, DAY, TIYR
1267 FORMATI3IZ2)
TYRE 3001
30T FCRMAT(” WHAT IS THE DATA INTERVALT{I4) )
ACCERT 30C2, INT
20062 FORMATIIA
TYRE B300E
2203 FORMATO WHAT I3 THE UTM GRID POSITIONT (FG. 1, IX,F3. L))
ACCEPT 3004, LTHMN, UTHME

P
(o]
Py
R}

ENNS] ~ L AT T P 4
(4 FORMAT IS, 1, L2, F3 1)
T RE IS
ooy et
e PR reTas T ‘ AT foon B ok W el T MR AT \ = TN [an i Fanii s o B 5 ol sukanel
2036 U MA WHST WaZ HE STATION LATITUDE AND LONGITULES
S S P I 4 latats § 2 R
Vst L% *iﬁ-, :vt} - ..'D.L 1 ‘“:N éﬂ/ ‘ }
[t Srient L TA b T R
STCER OO, U aT L ALAT L LONG, ALOMG



1009

3007

3008

2003

3005

2008

1004

G

1

8’ RECOVERY DATE:
2 DATA INTERVAL:

1

FORMATI{IZ, 14, F4. 1, 1%, I3, 1X, F4. 1)

TYPE 2007

FORMAT(’ WHAT WAS THE MLLW WATER DEPTH? (I3)')
ACCEPT 3008, IDEPTH

FORMAT(1I3)

TYPE 20095

FORMAT (' WHAT WAS THE METER HEIGHT ABOVE BOTTOM? (I3)7)

ACCEPT 3005, IHITE

FORMAT(IZ)

TYPE 2008

FORMATC( TYPE IN ANY LINE OF INFORMATION YOU WANT 7/, /.
‘ 7O BE PLACED IN THE FIRST RECORD OF THE FILE. /)
ACCEPT 1004, (LINE(I), I=1, 32)

FORMAT (32A2)

WRITE(1,2017) (LINE(I), I=1.32), TAPE, ISN, LAT, ALAT, LONG, ALONG,
LUTMN: UTME, THITE., IDEPTH, MON, DAY, IYR, HOUR, MMON, DDAY, TIYR, INT

NDLK=2

WRITE (6,2017) (LINE(I), I=1, 32), TAPE, ISN, LAT: ALAT, LONG, ALONG.
1UTHMN, UTME, THITE, IDEPTH, MON, DAY, IYR, HOUR, MMON, DDAY, IIY¥YR, INT

FORMAT{’ REMARKS: ’,32A2,//,
* TAPE NUMBER: ‘y 442, /.

2’ METER NUMBER: ‘., 14,/

3’ POSITION: G IZFS L NS LXK IBFS. L W/
47 UTM POSITION: ., F8. 1, ‘N’,1X,F8B. 1: 'E’', /,

5’ METER HEIGHT: 7

&’ WATER DEPTH: !

77 STARTING DATE: *, I2,2(’'-',12), 16, 1X, 'PST’, /.,

: 14, * FEET’: /,
.14, FEET', /,

» 121 2¢ =4, 12, 7,

» I4, 7 MINY)

DO 555 I=1, 120

B{(I)=0

CONTINUE

CALL TRANS

0 TO &000

TYPE 1006

FORMAT{’ TRANSFER FILE RAW. DAT TO OTHER NAME AND RERUN
OPROGRAM )

RETURN

END

SUBROUTINE RBYTE(ID)

COMMON /RBLOCK/R, G, NBYTE, IBLKND, NBLK
INTEGER G{(300), B(300)

NBYTE=NBYTE+1
FINBYTE'=IPEEK{"1756312)
FAGINMEYTE). NE. "377) G0 70O 1
FIOGIMBYTE~1).  MNE. "12Y 30 TO 1
{(GI(MNBYTE-23 NE. "2135) G0 7O 1
BLAND=1

RETURN

=MD

SUBROUTINE TRANS

COMMON /RBLOCK, B, G, NBYTE, IBLAND, NBLK
EXTERNAL RBYTE

INTEGER G(30C), B{200)

EET I S ST

Gt

R

SET P OINTERRUPT VECTO

pea}
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IFC(I.EQ. O0) GO TO 20

10 TYRE 1005
G0 7O 3
20 CONTINUE
LBLOCK=0
NBLOCK=0Q
MBLOCK=1
NBYTE=0
IBLKND=0
I=IPEEK("176512)
ITPEND=0
G
C ENABLE INTERRUPT
¢
CaLL IPCKE("17&351G: "100)
C SEND ASCII ACK
¢

100 CALL IPOKE("176514, "&)
101 CONTINUE

I=IPEEK("17651%)

TO=8ECNDS (0. )
200 T=8ECNDS(TQO)

IF{IBLKAND, EG. 1) G0 7O 300

IF(T.LT. 10. )y 30 70O 200

TYRPE 1004

IF(ITPEND. EQ. 1} &G0 TG 400

IBLKND=0O

ITPEND=1

GO TO 10Q¢C
300 CALL GRYBIN
MBYTE=NBYTE-S
CEYTE=NBYTE~-2
F{(MBYTE. EG. 120¢) 60 TO 310
TYPE 1015
IF(LBLLOCK. GT. G(OBYTE)) MBLOCK=MBLOCK+256
NBLOCK=MBLOCK+G(OBYTE)
LBLOCK=G(OBYTE
IF{(NBLOCK. GT. 999 )NBLOCK=NBLOCK-992
IF(MBYTE. EGQ. 120)60 TO 315
TYPE 103 NBLOCK, MEYTE
TYPE 1083, (B{(I;. I=1,MBYTE?
KRS WRITE(L, 1003) NBLOCK, MBYTE

MBYTE=120
Pty WRITEOL1003) (3¢ I), I=1 M
NOYTE=GC
NTRY=G
NTRY=0(
IBLKUND=3
ITPEND=O
20 TO 130
FORMAT (-
FORMAT ¢ I
FORMAT (2
FORMAT

FOPMAT 7 END OF DATA
P
N

(]
—
-
<

i

“ N
k4 J]

i3
m

NTER O WHEN ENDECO-173 IS READY ")

YPE O AND CRIE#ER ()
APE QR TIMEQUT ERROR:

-
.

i

ORMAT L LKL 21

e =

m st AT i N 23 N, :"I:-? - ToOoTr by’ AT

EorPS T WA ING FOESIZLZ mMISsing: DATA!
O SETURN
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SUBRCOUTINE GRYBIN

COMMON /RBLOCK/ B, G, NBYTE, IBLAND, NBLK
INTEGER GRAY

INTEGER G{300). B(30O)

DIMENSION GRAY(14)

DATA GRAY/0,1,32,2,7,6,4,53,15,14,12,13,8,%9, 11, 10/
MBYTE=NBYTE-S .

0O 100 I=1.MBYTE. 4

NGH=G(I}i/16

NGL=G{I)-NGH#®16

NBH=GRAY (NGH+1)

EVEN=NBH/2. 0

IEVEN=NBH/2

IF(EVEN. EQ. IEVEN) GO TO 50
MBL=13-GRAY (NGL+1)

60 TO &0
30 NBL=GRAY (NGL+1)
50 B{I)=NBH#1&+NBL

NGH=G(I+1)/16
MGL=G(I+1)-NGH*156

NBH=GRAY (NGH+1)
EVEN=NBH/2. O

IEVEN=NBH/2
IF(EVEN. EG. IEVEN) GO TO 70
NBL=13-GRAY (NGL+1)

G0 TO 20
70 NBL=GRAY {(NGL+1)
20 B{I+1)=NBH#®15+NBL

R{I+23=G{I+2)
BI+3)=G(I+3)

100 CONTINUE
IF{(B(1}). EQ. 170. AND. B(2). EQ. 170) G0 TO 150
G0 TO 200

L350 DO 140 I=3, 4
NGH=B{I)/ /16
MEL=B{I)-NGH*®#14&
NEH=GRAY (NGH+1?
EVEN=NEH/2. O
IEVEN=NBH/2
IF(EVEN. EQ. IEVEN)Y GO TO 155
NBL=13-GRAY (NGL+1)
20 TO 136

10U NBL=GRAY (MGL+1)

194 BiId)=NEH*15+NIL

LINCTR CONTINUE

VY CONTINUE
RETURM
ENMD
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DOOOaGO0

3001
3002

3003
3004

3005

1000

2001
2004

2002

2000

PROGRAM STEP2
THE PROGRAM IS DESIGNED TO READ AND WRITE ALL THE
CONDUCTIVITY CORRECTIONS FOR ANY TAPE.

DATA(I)=BINARY NUMBERS
IDATA(1)Y=BLOCK NUMBER; IDATA(2)=NUMBER OF DATA IN BLOCK

PAUSE‘ INSERT THE DATA DISK AND TYPE <CR>. °
DIMENSION IDATA(2).DATA(120),LINE(32)
INTEGER DATA
CALL ASSIGN(1l, ‘RAW. DAT")
FORMAT (213}
FORMAT(/, 2X, ‘THE BLOCK NUMBER IS‘, 1X., I3, /.2X, ‘'THE NUMBER
# OF DATA IN THE BLOCK ARE‘, 1X, I3)
FORMAT(2013)
FORMAT (2X, ‘THE LOW CONDUCTIVITY CHECK IS’, 1X, I3, /. 2%, 'THE
*# HIGH CONDUCTIVITY CHECK IS’, 1X,I13)
FORMAT (80A2, /)
DO 1000 J=1,11 -
READ(1, 3003) (LINE(I), I=1, 32}
WRITE(&, 3005 (LINE(I), I=1,32)
CONTINUE
K=0
DO 2000 J=1, 1000
READ(1, 3001) (IDATA(I), I=1, 2)
READ (1, 3003) (DATA(I}, I=1, 120)
THIS PERMITS THE FIRST CONDUCTIVITY CORRECTIONS TO BE WRITTEN
IF(IDATA(2). GT. 60. AND. K. EQ. DGO TO 2002
THE LAST BLOCK IN ANY 24 HOUR PERIOD ENDS WITH 170170235255

THE NEXT 2 CONDUCTIVITY VALUES ARE THE CONDUCTIVITY CORRECTIONS.

IF(DATA(117). EQ. 170. AND. DATA(118). EG. 170)60 TO 2001
GO 7O 2000
IF(DATA(112). EQ. 255. AND. DATA(120). EG. 255)60 TO 2004
GO TO 2000

READ(1, 30C01)(IDATA(I}, I=1,2)

READ (1, 3003) (DATA(I), I=1, 120}

WRITE (&, 3002) IDATA(1), IDATA(Z)

WRITE(6: 3004)DATA(4), DATA(B)

K=1

CONTINUE

STOP

END
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nJ
Q
Q
]

10
2005

PROGRAM STEP2A
THE PROGRAM IS DESIGNED TO CHECK DaATA COMPLETENESS

DATACI )=BINARY NUMBERS
IDATA(1)=BLOCK NUMBER; IDATA{2)=NUMBER OF DATA IN BLOCK

TYPE 2003
FORMAT(* ENTER THE TAPE START JULIAN DATE AND TIME (I3,
*1X, 212) )
ACCEPT 20035, IDATE, IHR, MIN
INITIALIZE ISTORE
DO 10 J=1,10
ISTORE (U)=0
FORMAT (I3, 1X, 212}
IHR=IHR~1
MIN=MIN+2
IDATE=MOD (IDATE-1+{40%* ITHR+MIN) /1440, 363)+1
IHR=MOD ( IHR+MIN/ &0, 24}
MIN=MOD(MIN, &0)
DIMENSION IDATA(2), DATA(120), LINE(32), ISTORE(10)
INTEGER DATA
CALL ASSIGN(1, 'RAW. DAT")
FORMAT(21I3)
FORMAT(/, 2X, ‘“THE BLOCK NUMBER IS‘., 1X, I3, /,2X, 'THE NUMBER
# 0OF DaTa IN THE BLOCK ARE’, 1X, I3)
FORMAT(20I3)
FORMAT (B0AZ, /)
DO 1000 J=1, 11
READ(1, 3003) {LINE(I), I=1, 32)
WRITE(L, 3003 (LINE(I), I=1, 32)
CONTINUE
Bg 2000 J=1, 1000
READ(1, 3001, END=400) {IDATA(I), I=1,2)
READ (1, 3003, END=4C0) (DATA(I), I=1, 120}
IF{IDATA(2). LT. &40. AND. J. EGQ. 1)60 TO 2001
IHR=THR+1
IDATE=MOD(IDATE~1+(4L0% IHR+MIN) /1440, 3633 +1
IHR=MOD{ IHR+MIN/ &0, 24)
IF(IDATA(2). LT. 120)WRITE(&, 3002 IDATA(L), IDATA(Z)
IF(IDATA(Z)Y, GT. 120YWRITE (&, 3002)YIDATACL), IDATAR)
D3 20 K==2,10
ISTORE(K-1)=ISTORE(K)
ISTORE(1O0)=1DATA(Z2)
CONTINUE
GECAUSE THE TAPES END WITH 2 RESETS AND THE SECOMND
OME ALWAYS BEGINS A MEW DATA DLOCK, IT IS NICESGARY
T3 USE THRE FIRST ONE TC COMPUTE THE TINME.
oo 26 K=1,10
DX=11-K
IF(IZTORE(IDX) NE. 4)G0 TO 40
CONTINUE
NRITE (S, 50013
FORMAT{ 7 MORE THAN 10 RESETE )
MIN=MIN+(ISTORE(IDX)/2?
IHR=IHR-1Q+IDX
IDATE=MOD (IDATE-{+ (&4C+IMR+MIN) /1440, 263)+1
IHR=MOD{IHR+AMIN/SD, 243
MIN=HODIMIN, 200
HWRITZ (o, 2CO2 T TDATE

' =
g ag AT PR MR T i - o s s g T [N
FORMAT . B FPEOEND DATE AMD TIFE S71%, 173, 04, 21
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END
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OO0 O000N

3001
2002

2003
3004
3005

2003
2050

Rl m o

PN B T

=
Y

120G
T RTarat
206G

PROGRAM STEP3
THIS PROGRAM CHECKS THE BINARY NUMBERS IN
TEMPERATURE AND CONDUCTIVITY FOR A CHANGE
OF 5% OR MORE

DATA(I)=BINARY NUMBERS
FDATA(I)=PHYSICAL PARAMETERS
IDATA(1)=BLOCK NUMBER: IDATA(2:=NUMBER OF DATA IN BLOCK

PAUSE’ INSERT THE DATA DISK AND TYPE <{CR>.
DIMENSION IDATA(2),DATA(120),LINE(32)
INTEGER DATA

CaLl ASSIGN(1, ‘RAW. DAT ‘)

FORMAT(2I3)

FORMAT (/, 2X, ‘THE BLOCK NUMBER 1S’, 1X, I3:/,2X, 'THE NUMBER
1 OF DATA IN THE BLOCK ARE‘, 1X, I3)

FORMAT(1X, 2013}

FORMAT(201I3)

FORMAT (8042, /)

DO 2003 J=1,11

READ(1, 3005)(LINE(I), I=1, 32)
WRITE{(&, 3005 (LINE(L), I=1, 32)

CONTINUE

DO 2000 J=1, 1000

Jd=d

READ(1, 2001) (IDATACI), I=1,2)

READ(1, 3004) (DATA(I), I=1, 120}
IF(IDATA(2). LT. &0. AND. J. EQ. 1260 TO 2030

DO 1000 I=1,113,4
IF(IABS{(DATA(I+2}-DATA(I+461}). GT. 26360 TO 2001
GO TO 1000

THESE CHECK TO SEE IF DIFFERENCE IS SCALE
CHANGE 0OR 24 HOUR MARK

IF(DATA(I+2). GE. 229. AND. DATA(I+6). LE. 263G0 TO 1000
IF(DATA(I+2).  LE. 2&. AND. DATA(I+46). GE. 22960 TO 1000
IF(DATA(I+&). EQ. 255. AND. DATA(I+2). NE. 255)6G0 TO 10060
WRITE(S, 2002)IDATA(L), IDATA(Z2)

WRITE (4, 3003)(DATA(IIL), II=1, 120)

G0 TO 1001

CONTINUE

DO 1030 i=1,113. 4
IF(IABE(DATA(I+3)-DATA(I+7)). GT. 26160 TO 2002

G0 TO 1030

IF(I.EG 1. AND MOD(JS 24). EQ. 1)G0 TO 1030

IF(L EQ 5 AMD. MOD(U, 24) . EG. 1)G0 TO 1030

THESE CHECK TO SEE IF DIFFERENCE IS SCALE CHANGE OR
24 HOUR MaARK.

IF{DATA(I+2). GE. 229. AND, DATA(I+7) LE 26360 TO 1680
IF{DATA{I+3). LE. 26. AND. DATA(I+7}. GE. 229160 TO 1030
IF{DATA(I+7). EQ.  255. AND. PATA(I+3). NE. 255)G0 T0O 1030
WRITE (=, 3C02)IDATACL), IDATA(Z)

WRITE{S, BOCG3 (DATA(ILY II=1, 1200

GO TO 2CC0 '
CONTINUE

g TR
CONTINUE

STCP
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aooon

1001

0002

0003
1003
0004
1004

0005

1005

0006
10C4
0007
1607
0009

1009

Ay

3004

PROGRAM STEP4

THIS PROGRAM TRANSLATES RAW DATA TO REAL UNITS,
APPLIES CORRECTIONS, AND CREATES A FILE CONSISTING
OF THE TWO MINUTE VALUES .

PAUSE ‘ FOR DATA TAPES RECORDED PRIOR TO JUNE 1979,
# TERMINATE PROGRAM % EDIT STEP4. FOR AS FOLLOWS:

# PLACE A "C" IN COLUMN 1 PRIOR TO STATEMENT 9500
#+AND ITS CONTINUATION. FOR TAPES AFTER
#* JUNE 1979, REMOVE THE COMMENT "C". IF PROGRAM

# IS CORRECT, TYPE <CR>.

DIMENSION
DIMENSION

DEV(24), BIN(3), BATH(3), TSTCON(2)
LINE(32), DATA(120), IFILE(14)

LOGICAL PRNT
COMMON FDATA(120), IDATA(2), SAL(120)
INTEGER DATA, DEV

FORMAT (I4)
TYPE 0002

FORMAT(’ WHEN # APPPEARS, TYPE MT: AND &6 CHARACTER
#OQUTPUT FILE NAME. /, /) , :
CALL ASSIGN(2, IFILE,-10)
CALL ASSIGN(4, ‘CORR. DAT ")
CALL ASSIGN(1l, 'RAW. DAT ©)

TYPE 0003
FORMAT (~’

WHAT WAS THE INSTRUMENT NUMBER (I3)7’)

ACCEPT 1003, ISN :

FORMAT(I3)
TYPE 0004
FORMAT (~

WHAT IS THE TOTAL NUMBER OF HOURS OF DATA? (I3)')

ACCEPT 1004, IHRS
FORMAT (I3)

TYPE 0005
FORMAT ( /

ENTER START JULIAN DATE, TIME. & LAST 2 DIGITS OF YEAR?

1 (I3,1X, 1I4,1X,1I2}")
ACCEPT 10035, IDATE, IHR, MIN, IYEAR

FORMAT(I3,
NM=345

1X, I2, 12, 1X, I2)

IF(MOD(IYEAR, 4). EQ. O)NM=346

MIN=MIN+02

IDATE=MOD(

IDATE-1+ (40#IHR+MIN) /1440, NM) +1

ITHR=MOD (IHR+MIN/&0, 24)
MIN=MOD(MIN, &0)

TYPE 0006
FORMAT (7

WHAT IS THE HIGHEST EXPECTED CONDUCTIVITY (I2:7")

ACCEPT 1006, COND

FORMAT(F2.
TYPE 0007
FORMAT (/

C)

SKIP HOW MANY HOURS UNTIL DATA IS DESIRED (I3)?7)

ACCEPT 1007, JHDURS

FORMAT(I3)
TYPE 0QQO0%9
FORMAT ( /

WHAT IS THE VARIATIONT ADD SIGN

1 FOR DIRECTION. (EAST=+, WEST=~) (FS.2)")
ACCEPT 1002, VAR

FORMAT(F3.
READ FILE

L 1350 J=1

poc)
=,

HEADER

4
;Ll

FORMAT (8042, /)

~45~



READ (1, 3004) (LINE(I), I=1, 32)
WRITE(2, 3004 (LINE(I), I=1, 32}
150 CONTINUE
2001 FORMAT(2I3)
3003 FORMAT(20I3)
MBATA=0
30046 FORMAT(F3. Q)
3007 FORMAT(24I3)
3008 FORMAT(3F4. 1)
3009 FORMAT(3F3. 0
3010 FORMAT(2FS. 2}

READ CURRENT METER CALIBRATION VALUES

OO0

READ (4. 3004 ) COUNT
READ(4, 3007)({DEV(I), I=1, 24)
READ (4, 3009)(BIN(I), I=1,3)
READ (4, 3008) (BATH(I), I=1,3)
READ (4, 3010) (TSTCON(I), I=1, 2)
DO 250 J=1, IHRS
MJ=J
151 READ(1, 2001) (IDATA(I), I=1,2)
IF{IDATA(2). GT. 120} IDATA(2)=120
READ (1, 3003) (DATA(I)., I=1,120)
IF(IDATA(2). LT. 60. AND. J. EG. 160 TO 151
IF(MOD(MJ, 24). EG. 1)G0 TO 153
GO0 TO 154
ALCON=DATA(4)
HCON=DATA(8B)

o
<
(L

THIS PUTS CONDUCTIVITY CALIBRATION VALUES ON CORRECT
SCALE DEPENDING ON METER NUMBER.

500 IF(ISN. EQ. 31.0R. ISN. EQ. 37. OR. ISN. EQ. 40. OR.
#IEN. EQ. 41. OR. ISN. EQ. 42)G0 TO 9501
IF(ALCON. GT. 191. }ALCON=ALCON-256
IF(HCON. LT. 64. YHCON=HCON+25646
HCON=HCON-255&.

G0 TJ 9502

oNS NSNS NS NS]

9501 IF(HCON. GT. 191, YHCON=HCON—-254&
IF(ALCON. LT. 64, )ALCON=ALCON+254
2302 IF(MOD(MJ, 24). EQ. 1 YALCON=ALCON+234&
DATA{4)=DATA{12)
DATA(BI=DATA{12}
C THE FIRST TWD CONDUCTIVITY READINGS ARE CONDUCTIVITY CHECKS apnD
C THE DATA VALUES UESED ARE MEARLY FROM THE MEXT REAL DATA VALUE
o
124 IF(MOD (MY, 24). EQ. O)G0D TO 155
GO TO 1357
1545 DATA(LLI7i=(DATA(LI3 ) ~DATA(1IC9 }+DATA(LLD)
DATA(112)y=(DATA(114)-DATA (11O +DATA(114)
DATA(119)=(DATA{L11S)-DATA{L11))+DATA(LILS)
DATA{I20)=(DATA{1145)-DATA(LI2})+DATA(11L&)
C THE LLAST READINGS IN 24 HOUR DLOCK ARE ZXATRAPCLATED
o
i INUE

by CONT

[ |
r
.
I
Q
-
Pl
93]
1
—{
]
fJ
Lat
'
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THE FOLLOWING SECTION COMPUTES THE SPEED FROM BINARY NUMBERS

DO 100 I=1,120,4

IF(J.EQ. 1. AND. . EG. 1)DATA(I-4)=0

IF(J.ME. 1. AND. I. EG. 1)DATA(I-4)=MDATA

IF(DATA(I-4). EQ. 999. AND. DATA(I). NE. 999)DATA(I~4)=0
IDIF=(DATA(I)-DATA(I-4))

IF(IDIF.LT.O)GO TO 101

IF(IDIF. GT.230)G0 TO 102

IF THE CHANGE IN BINARY NUMBERS IS POSITIVE AND IS GREATER
THAN 90% OF THE SCALE THE PROGRAM ASSUMES A CURRENT REVERSAL.

G0 TO 1G3
FDATA(I)=237. 2/256. #*(IDIF-2953)#(749. /COUNT?

THESE CCRRECT FOR 2 TYPES OF IMPELLERS USED

IFCIYEAR. LT. BOYFDATA(I)=FDATA(I)+0, O1#FDATA(I)
IF(IYEAR. GE. BO)FDATA(IL)=FDATA(I)-0. 15#FDATA(I)
IF(DATA(I). EQ. 999)FDATA(I)=999. 9

G0 TO 100

IF(IDIF. GE. {—-26))60 TO 103

IF THE CHANGE IN BINARY NUMBERS IS NEGATIVE AND LESS THAN
10% OF THE SCALE THE PROGRAM SENBES A CURRENT REVERSAL. IF
THE NUMBER IS MEGATIVE BUT MORE THAN 10% OF THE SCALE THE
PROGRAM ASSUMES A ROLLOVER (SCALE REPEATS).

FDATA(I)=287. 2/236. #(IDIF+255)#(749. /COUNT)
IF(IYEAR. LT. BO)FDATA(I)=FDATA(I)+0. O1%*FDATA(I)
IF(IYEAR. GE. BCFDATA(I)=FDATA(IY—=0. 15#FDATA(I)
IF(DATA(L). EQ. 999)FDATA(I1)=99%. 9

GO TO 100

FRATA(I »=257. 2/2546. #IDIF#(749. /COUNT)
IF(IYEAR. LT. BO)FDATA(I)=FDATA(I)+0. Q1#FDATA(I)
IF({IYEAR. GE. BOYFDATA(I)=FDATA(I}-0. 15%FDATA(I)
IF{DATACL). EQ. 999)FDATA(I}=999. 9

CONTINUE

MRATA=DATA{IDATA(Z2)-3)

THE LLOWING SECTION COMPUTES THE DIRECTION FROM BINARY NUMBERS
DO 200 I=1;1§ > 4

FoATA(I+L)=DnA %( +13)y¥1. 405625

IFFDATACL+1 . GT. 352, 5. AMND. FRATACI+L) LT, 7. 2330 7O 203
AaMNGILE=Z2. 5

03O ZC1 K=2, 24

IF(FRDATA(I+1). L7, ANGLE)DDEV=-DEV (K}

IF(FATACI+LY LT, ANGLEXGD TO 202

ANGLE=ANGLE+LS

COMTINUE

DREV=-CEV (L}

FOATALI+ 1) =FIATA( I+ }+WaR+DOEV

IF ' FoOATAcI+1). 27T, 360, JFDATA{I+L ' =FRATACT ~Z&0
IFiZATA I+1, EJ 9992)FDATA(I+1Y="99 7

SOnTIMUE

THE FOLLOMW I COMPUTES THE CURVE FIT FCOR TIMPERATURES



SBIN=BIN(1)+BIN(2)+BIN(3}

SBATH=BATH(1)+BATH(2)+BATH(3)
SBNBTH=BIN(1)#BATH{(1)+BIN(2})#BATH(2)+BIN(3#BATH(3)
SBIN2=BIN(1)#*BIN(1)+BIN(2)#BIN(2)+BIN(3)#BIN(3)
B=(5BNBTH-(SBIN*#SBATH/3. )}/ (SBIN2-(SBIN#SBIN/3. )}
A=(SBATH/3. )=~ (BxSBIN/3.)

THE FOLLOWING SECTION COMPUTES THE TEMPERATURE FROM BINARY NUMBERS
(RANGE LIMITED TO 5 DEGREES TO 30 DEGREES CENTIGRADE)

OO0

PO 300 I=1,120.4
IF(DATA(I+2) . LT. 153)DATA(I+2)=DATA(1+2)+256
FRDATA(I+2)=A+B#¥DATA(I+2)
IF(DATA(I+2). EQ. 999)FDATA(I1+2)=999. 9

300 CONTINUE

THE FOLLOWING COMPUTES THE CURVE FIT FOR CONDUCTIVITY

[eNeRe]

SUMB IN=ALCON + HCON

SUMCON=TSTCON(1)+TSTCON(2)
SUMBC=ALCON®*TSTCON(1)+HCON*TSTCON(2)

SMB IN2=ALCON#ALCON+HCON®HCON

BRB=(SUMBC- (SUMBIN#SUMCON/2. )}/ (SMBIN2—-(SUMBIN#SUMBIN/2. })
AA=(SUMCON/2. )~ (BB*SUMBIN/2.)

THE FOLLOWING SECTION COMPUTES THE COND FROM BINARY NUMBERS
RANGE LIMITED TO 25MMHOS/CM

OO0

0O 400 I=1.,120,4
CCON=~10. 24#COND+542. 2
IF(DATA(I+3). LE. CCONDDATA(I+3)=DATA(I+3)+254.
FDATA(I+3)=AA+BB#DATA(I+3)
IF(DATA(I+3). EQ. F99)FDATA(I+3)=999. 9
400 CONTINUE
CALL SALIN
DO 256 I=1,120,4
3011 FORMAT(1X, I3, 1X,212,5F10. 1)
WRITE(2, 3011) IDATE, IHR, MIN, FDATA(I), FDATA(I+1),
#FDATA(I+2), FDATA(I+3): SAL(I)
MIN=MIN+2
IDATE=MOD(IDATE-1+(&0*IHR+MIN) /1440, NM)+1
IHR=MOD(IHR+MIN/&0, 24)
MIN=MOD(MIN, 60}

256 CONTINUE
G0 TO 230

=37 IHR=IHR+1
IDATE=MOD(IDATE-1+(&6C#IHR+MIN) /1440, NM)+1
IHR=MOD ( IHR+MIN/ 60, 24)
MIN=MOD(MIN, 60)

250 CONTINUE
END

R

N

SUBROGUTINE SALIN

THIS SUBRCUTINE IS BASED ON THE NOTES COF
Do W, PRITCHARD (APRIL, 1978)

T Y

COMMON FDATA(L1235). IDATACZ), SALI120)
L0 25 I=1,120,4
-48-



TF=FDATA{I+2)~-15. 0

CRT=29. 0473+0. B&O6Z#FDATA(I+2)+4. 6704E-03#FDATA{ I+2) ##2~
12. 5813E-OS#FDATA(I+2) ##3-2. Z17E-CB*FDATA(I+2) # %4

FT=-1. 024#TF-2. B4BE-OR#TF##2+4. 3DE-O5#TF##3+1. 481E~04%#TF##4~
13, OE-Q&#TF#%5

RT=FDATA{I+3) /CKT

RD=RT~1.0

BR=4&7. 1-8. 52#RD+3. 09#RD##2-24, F#RD##3

FRT=~0. 25#RD*TF

RF=RT+RT#RD#TF# (BR+FT+FRT)#1. QE-OS

SAL(1)=-0. 08996+28. 29720#RF+12. B0832#RF##2-10. £7B86F#RF ##3+
13 98624#RF##4-1. 32311#RF#%5

IF(SAL(I}. LE. 0.)8AL(I)= 10

IF{(5AL{I). GT. Q.. AND. SAL(I). LE. 44. )SAL(1)=. 97&6&67#5AL(1)+ 1
IF(SAL{I). GT. 44, )8AL(1)=999. 7
IF(FDATA(I+3). EQ. 999. ?)5AL(1)=9992. 9

CONTINUE

RETURN

END
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OO

G010

0001

geez

Qo088

olelory

G011

1011

i0i3

1400

1001

iGo2

i003

PROGRAM STEPA4A
THIS PROGRAM AVERAGES THE ENGIMEERING UNIT DATA

LOGICAL PRNT
DIMENSION SUME(&), SUMNCGY, FDATA(123), ADATA(Z, 12), REUM{S],
#SUMPHI(A), SAL(120), ASAL{4), LINE(32:, LLINE(32)
INTEGER DAY, DDAY, HOUR, TAPE(4)
TYPE 0010 .
FORMAT (' WHEN # APPEARS, TYPE MT: AND &6 DIGIT INPUT
#DATA FILE NAME. *, /)
CALL ASSIGN(1, IFILE, -10)
CALL ASSIGN(Z3, ‘PLOT. DAT ")
TYPE 0001
FORMAT (© WHAT I8 THE AVERAGING INTERYVAL DESIRED? (IZ3) "}
ACCEPT QO002, INT
FORMAT(I3)
TYPE 00C8
FORMAT (7 WHAT IS THE TOTAL NUMBER OF HOURS OF DATA? (I3) ")
ACCEPT 0009, IHMRS
FORMAT(I3)
TYPE 0011
FORMAT(‘ DO YOU DESIRE A HARDCOPY OF THE DATA? (T OR F) )
ACCEPT 1011, PRNT
FORMAT (_1)
READ(1, 1013 (LINE(I), I=1,32)
FORMAT(9X, 32A2)
FORMAT (B0AZ)
READ(L, 1000 (LLINE(I), I=1, 32)
READ(1, 1001)TAPE
FORMAT (13X, 4A2)
READ(1, 1002) I8N
FORMAT (15X, I4)
READ(1, 1CO3YLAT, ALAT, LONG, ALONG
FORMAT (13X, I3, F5. 1,2%, I3, F5. 1)
REaD(1, 1004)UTHMN, UTHME
FORMAT (13X, F8. 1,2X,F8. 1)
READ(1, 1C02)IHITE
READ(L, 1002 IDEPTH
RZaD(1, 1005)MON, DAY, IYR, HQUR
FORMAT(15X, I2, 1%, 12, 1X, 12, 2%, 14)
READ(1, 1004 ) MMON, DDAY, TIVYR
FORMAT (15X, I2, 1X, 12, 1%, 12}
READ(iriOOQ)
WRITE(Z, Q007 (LINE(I), I=1,32), (LLINE(I}, I=1,22),
#TAPE, I8, LAT, ALAT, LONG, ALCONG,

TUTHMN, UTHE, IRITE, IDEPTH, MON, DAV, YR, HOUR, MMIN, DDAY. IIYR, INT
FIPRNTOIWRITE (L, QCO7Ty(LINECIY, I= l;ug):\LLINE'I‘;Twi:J;};
LUTMN, UTME, IHITE, IDEPTH, MON, DAY, IYR, HOUR, MMON, DDAY, IIYR, IN

FORMAT (7 REMARKSG: 7, 3242, /.

# LN 22AZ, S

10 TAPE NUMBER: 0 8AZ, S

27 METER NUMBER: . 14,/

27 POSITICON: GIBNFS L N LY IS RS L, WS
47 UTHM POSITION: ,F3 1., ‘N7, 1K, Fg8. 1, "E7. /.

3 OMETER HEIGHT: ¢, 14, 7 FEET’. /.

b WaTER DEPTH W I4, 0 FEET. S

TOBTHARRTIMG DeTE L, I, 207 I8 IE LR, TPST N /.
2 OREZSOVERY DaATZ s 12,207, 12y,

SO DATA INTERVAL: 7 14, 0 FMINTD)



830

875

CO03

100

AGG

DO 200 N=1, IHRS

NN=N

IF{PRNTY30 TO 8350

GO TO 875

IF(MOD (NN, 24). EG. 1YWRITE (4, 0004)

DO 100 J=1, 3C

READ(1, Q003) IDATE, IHR, IMIN, FDATA(4#J-3), FDATA(4%J-2),

#FDATA(S#J~1), FDATA(4®J), SAL (4%#J-3)

FORMAT(1X, I3, 1X,212,5F10. 1)

IF(J. EQ. 1)JDATE=IDATE

IF(J. EGQ. 1) JHR=IHR

IF(J. EG. 1 YJMIN=IMIN

CONTINUE

JU=mSH0/ INT

DIV=INT/2

WK=2% INT

L=l

K=KK

B0 200 II=t, JJ

RSUM(II)=0

SUMPHI(II)=0

SUME(II)=0

SUMM(II)=0

DO 200 I=LL,HKK., 4

RPHI=FDATA(I+1)/57. 29578
SPDN=(COS(RPHI))#FDATA(I)
SPLE=(SIN(RPHI))®#FDATA(I)
SUME(IT}=8UME(II)+3SPDE
SUMNCTII)=SUMN(II}+SPDN
IF(FDATA(I+1). EQ. 999. 2)BAD=999. 9

CONTINUE
RSUM(TII)=SQRT(SUME(II)#SUME(II)+SUMNCII)*SUMN(II)}/DIV
IF(ABS(SUMNCII)). LE. 1. E-7)G0 TO 700 .
SUMPHI(IT)=(ATAN(SUME(II) /SUMN(II) })%#57. 29573
IF{(QUMPHI(II). LE. 0. G0 TO 750
IF(SUMNCIIN. LT. €. )SUMPHIC(II)I=180. +SUMPHI(II)

GO0 70 77S

IF(SUMNIIT). GT C..AND. SUME(II). LE. Q. })SUMPHI(II)=3&40. +SUMPHI(II)
IF(SUMMCTIT). LT, Q.  AND. SUME(II). GE. C. YSUMPHI(II)=180. +SUMPHI(II)
IF(BAD.Eu.999.9)SUMPHI(II)~999.9

BAD=0

50 79 775
IF{SUMECTIY LT O YSUMPHI(II =270
IF(QUMECIIY, GT. 0. YSUMPHI(II)=90.

,QNT’WDF

SAal=0
ZD 400 I=il, YK, 4
EIAL=ESAL+GALI
CONTINUE
ASAL{IIY=S8aL/DIV
IF(ASALCII). GT. 341A56L(T 1 )=997. 3
SERATA=C
DO 500 I=LlL, KK. 4
SRATA=SDATA+FESATA(I+D)
CONTINULE
ADGTAUD, I11=S0ATA/DIV
InATA=D
D0 K0C I=LL, KK, 4
SUATASSDATA+FDATACI+T)
CSONTIMUE
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200

0004

0005

300
0004
00

ADATA (4, I1)=8DATA/DIV
IF(ADATA(4, I1). GT. 60)YADATA(4, I11}=99%9. 9
LL=KK+1

KA=K#(TI+1)

CONTINUE

SJMIN=JMIN+(INT/2)~-1

JDATE=MOD (UDATE-1+(60#JHR+JMIN) /1440, 3651 +1

JHR=MOD (JHR+JMIN/ &0, 24)

JMIN=MOD (JMIN, &0}

FORMAT(//, 2X, ‘DATE, 2X, ‘TIME’, 08X. ‘SPD’, 09X, 'DIR’, 09X,
#/TMP ‘, Q9X, ‘COND, 9%, ‘SAL ', /, 18X, 'CM/SEC’. 7X, 'DEG T',
#7X, ‘DEG C‘, &X, '"MMHO/CM’, 7X, ‘0/00")

DO 800 II=1, JJ

IF(PRNTIWRITE (4. 0006)JDATE,: JHR, JMIN
#, RBUM(II), SUMPHI(II), ADATA(3, I1), ADATA(4, 11}, ASAL(II)

AMIN=JMIN

AHR=JHR

DATE=JDATE+AHR/24. +AMIN/ 1440,

SPD=RSUM{(II)

DIR=SUMPHI(II}

TMP=ADATA(3, I1)

CON=ADATA(4, II)}

SSAL=ASAL(II)

WRITE(3, 0005)DATE, SPD, DIR, TMP, CON, SSAL

FORMAT(F10. 2, 5F10. 1)

JMIN=JMIN+INT

JDATE=MOD (JDATE—-1+(60#%JHR+JMIN) /1440, 3465)+1

JHR=MOD ( JHR+JMIN/ &0, 24)

JMIN=MOD(JMIN, 60)

CONTINUE

FORMAT (2X, I3, 3X, 212, 5F12. 1)

CONTINUE

s70P

END
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PROGRAM STEPS
PLOTTING ROUTINE: PARAMETER V8 TIME (1 WEEW/PLOT)

SO0

INTEGER TAPE(4)
DIMENSION IADE(1&), JADE(19),KADE(15), LADE(12), MADE(17)
DIMENSION DATE(336), SPD(3346),DIR(336), TMP (23346}, CON(336),
1SSAL(336), POSIT(13) )
CALL ASSIGN(3., ‘PLOT. DAT ")
COMMON/ADED/ IXY
COMMON/PLOT/XMIN, XMAX, YMIN, YMAX, MINX, MAXX, MINY, MAXY,
#IMIN, IMAX, JMIN, JMAX
COMMON/TEKLET/NCHAR, XSIZE, YSIZE, SLOPE
DATA IADE/74,85, 76,73, 65,
#78, 32, 68, 65, B9, 44, 32, 49, 57, 56, 48/
DATA JADE/BA4, 69, 77, 80, &9, 82, &5, 84, 85, 82, &9, 32, 40,
*68, 69, 71,32, 67, 41/
DATA KADE/83, 65, 76, 73, 78, 73, 84, 89, 32, 40, 48, 47, 48, 48, 41/
DATA LADE/B3, BO, 69, 69, 68, 32, 40, 67, 77, 47,83, 41/
DATA MADE/68, 73,82, 69, 67,84, 73, 79, 78, 32, 40, 68, 69, 71, 32, 84, 41/
TYPE 0001
0001 FORMAT(’ HOW MANY WEEKS OF DATA TO PLOT?‘)
ACCEPT 1001, IWEEKS
1001 FORMAT(I2)
TYPE 0002
0002 FORMAT(‘ HOW MANY AVERAGES ARE THERE EVERY HOUR? (I2) )
ACCEPT 1002, ITIMES
INT=60/ITIMES
1002 FORMAT(IZ)
TYPE 0005
0005 FORMAT(’ TYPE POSITION DESCRIPTION (UP TO 26 CHARACTERS). 7)
ACCEPT 1005, (POSIT(NN), NN=1, 13)
1005 FORMAT(13A2) ’
TYPE 0003
0003 FORMAT(‘ DO YOU WANT TO USE THE X/Y PLOTTER (YES=1; NQ=0) ")
ACCEPT 1003, IXY
1003 FORMAT(IL)
READ(3, 1001)
READ(3, 1001)
READ (3, 0004) TAPE
0004 FORMAT (15X, 4A2)
READ(3, 1001)
READ (3, 000&)LAT, ALAT, LONG, ALONG
Q005 FORMAT(15X, I3,F5.1,2X, I3, F5. 1)
READ(Z2, 1001)
READ(3, Q007 ) IHITE
COC7  FORMAT(13X, I4)
READ(3, 1001)
READ(3, C008) IYR
Q00E FORMAT(21X, I2)
READ(3, 1001)
READ(3, 1001)
4000 FORMAT(07X, ‘CURRENT METER OBSERVATIONS (1, I2,1X,
1 "MINUTE AVERAGES) ')
1001 FORMATIO7X, 1342, 1X, 7 (7, , 12, *~
4062 FORMAT(O7X, "METER‘, 1X, I3, 1X, -
INUMBER 7, 4A2, . )
IPTS=168%ITIMES
DO 10 J=1, IWEEKS
100 FDORMATI(FLO. 2, SF10. 1
JUP=0

GF41, WX I3 = F4 L WY )
FEET ABOVE BED. TAPE
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DO 4501 JP=1, IPTS
READ(3, 100, END=4500)DATE(JUP), SPD{JP ), DIR(JP), TMP (JUP), CON(JP)
1, 88AL (JP)
JIP=JP
4301 CONTINUE
45300 IIDATE=DATE(1l)
XMIN=I1IDATE
XMAX=IIDATE+D
YMIN=0. 0O
YMAX=160.
MINX=80
MaXX=10Q0
MINY=140
MAXY=4235
PAUSE ‘PAGE SCREEN AND <CR>’
CALL INITT(120)
CALL GRID(8,12.8,4,1.0,1)
call. TINPUT(LA)
CALL PLOT(DATE, SPD, JJP, Q)
CALL TINPUT(LA)
CALL ASCALE(1.,8,Q0)
CALL ASCALE(3, 8,0}
NCHAR=16
IADE(1S)Y=IYR/10+48
IADE(16)=IYR-10#(IYR/10)+48
CaLl. LABEL (IADE, 1)
NCHAR=12
CALL LABEL (LADE.: 3)
CALL RROTAT(O0.)
YMIN=0. O
YMAX=360. 0
MINY=485
MAXY=770
CaLlL TINPUT(LA)
CALL GRID(8,12,4,9,1.0, 1)
CAaLL TINPUT(LA)
CALL PLOT(DATE, DIR, JJP, O)
CALL TINPUT(LA?
CaLL ASCALE(1,8,0)
CalllL ASCALE(3, 4, Q)
NCHAR=17
CALL LABEL {MADE, 3)
Calll FINITT(O, 70)
WRITE (7, 40003 INT
WRITE(7, 4001 (POSIT(NN), NN=1, 13), LaT, ALAT, LONG, ALONG
WRITE(7, 4002 IHITE, TAPE
READ(S, 7991 J1
99 FORMAT(IS)
YMIN=5.
YMaX=23.
MINY=140
MAXY=423
PAUSE ‘PAGE SCREEN AND <CR>’
Call INITT(IiZO)
Call GRID(S, 12,4,3,1.0,1)
CAabLL TINPUT(LA)D
Catl, PLOT(DATE, TMP. JuP. G}
Calll TINPUT(LA?
Calil. AZCAaLE(L: 5, 3)
Cabi ABTALE(S. 4,00
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10

NCHAR=164

CALL LABEL(IADE, 1)
NCHAR=19

CALL LABEL (JADE, 3)

CALL RROTAT(C.)

YMIN=0.

YMAX=335.

MINY=485

MAXY=770

CALL TINPUT(LA)

CALL GRID(8,12.7:,5,1.0, 1}
CALL TINPUT{(LA)

CALL PLOT(DATE, 88AL., JJP, 0)
CALL TINPUT{(LA)

CALL ASCALE(1,8,0)

CALL ABCALE(3, 7,0)
NCHAR=13

CALL LABEL (KADE, 3)

CALL FINITT{O, 700
WRITE(7, 4000) INT

WRITE(7, 4001) (POSIT(NN), NN=1, 13}, LAT: ALAT, LONG, ALDONG

WRITE(7, 4002)IHITE, TAPE
READ (5, 999)J1

CONTINUE

5TOP

END
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PROGRAM STEPSA
PLOTTING ROUTINE: PARAMETER VS TIME (ENTIRE TAPE)

aOno0n

DIMENSION IADE(16), JADE(19),KADE(13),LADE(12). MADE(17)
DIMENSION DATE(334), Y{(3356),POSIT(13)
CALL ASSIGN(3, 'PLOT. DAT ")
COMMON/ADEO/ IXY
COMMON/PLOT/XMIN, XMAX, YMIN, YMAX, MINX, MAXX, MINY, MAXY,
“®#IMIN, IMAX, JMIN, JMAX
COMMON/TEKLET/NCHAR, XSIZE, YSIZE, SLOPE
INTEGER TAPE(4)
DATA 1ADE/74,85,76,73, 45,
#78, 32, 68, 65, 89, 44, 32, 49, 57. 56, 48/
DATA JADE/BA4, &9, 77, 80, 69, 82, 65, 84, 85, 82, &7, 32, 40,
*&8, 69, 71, 32, 67, 41/
DATA KADE/B3. 65,76, 73,78, 73,84, 89, 32, 40, 48, 47, 48, 48, 41/
DATA LADE/83, 80, &%, 49, 68, 32, 40, 67,77, 47,83, 41/ )
DATA MADE/68, 73, 82, 69, 67,84, 73, 79, 78, 32, 40, 68, 69,71, 32, B4, 41/
TYPE 0001
0001 FORMAT(’ HOW MANY WEEKS OF DATA TO PLOT?”")
ACCEPT 1001, IWEEKS
1001 FORMAT(I2)
TYPE 0002
0002 FORMAT(’ HOW MANY AVERAGES ARE THERE EVERY HOUR? (I2) )
ACCEPT 1002, ITIMES
INT=60/ITIMES
1002 FORMAT(IZ2)
TYPE 0Q0C3
0C03 FORMAT(’ TYPE POSITION DESCRIPTION (UP TO 2&6 CHARACTERS). ")
ACCEPT 1003, (POSIT(NNJ, NN=1, 13)
1003 FORMAT(13A2)
TYPE 0004
0004 FORMAT( " DO YOU WANT TO USE THE X/Y PLOTTER? (YES=1l; NO=0)")
ACCEPT 1004, IXY
1004 FORMAT(I1)
READ(3. 1001)
READ(3, 1061)
READ(3, 00035} TAPE
0005 FORMAT(135X, 442)
READ(3, 1001)
READ (2, O00A)LAT, ALAT, LONG, ALONG
0006 FORMAT(15X, I3, FS5.1,2X, I3, F5. 1)
READ(Z, 1001)
READ(3, 0007) IHITE
OCG07 FODRMAT{15X, 1I4)
READ(3, 1001)
READ(3, 300B) IYR
CCOB FORMAT(21X, 12}
READ(3, 1001)
READ(3, 1001
4Q00 FORMAT(Q7X, 'CURRENT METER OBRSERVATIONE (7, I2, 1X,
1 "MINUTE AYERAGES) ')
4001 FORMAT(O7X, 13A2, 1X, 7 (7, , I, '~/ F4. 1, ‘N, 1X, I3, "—=", F4. 1. "W} ")
45C2 FORMAT(O7X., 'METER’, 1X, I3, 1¥, 'FEET ABOVE BED. TaAPE
INUMBER 7, 442 7. 7:
IPTS=1&42%ITIMES
JIP=0
MD=IWEEKS#7
AMIp=0
XMAX=XMIN+ND
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YMIN=0. 0

YMAX=150.

MINX=8C

MAXX=1000

MINY=140

MAXY=425 :

PAUSE ‘PAGE SCREEN AND «CR>’
CALL INITT(120) '

CALL GRID(1,ND.,8,4,1.0,1)

DO 10 J=1, IWEEKS

DO 13 JP=1, IPTS

READ(3, 100, END=44C0)DATE(JP ), Y{(JP)
JJUP=UP

13 CONTINUE

100 FORMAT(F10. 2, F10. 1)

4400 IF(J.NE. 1)G0 TO 4500
IIDATE=DATE(1)
XMIN=IIDATE
XMAX=IIDATE+ND
CALL TINPUT(LA)

4300 CALL PLOT(DATE. Y., JJP., Q)

10 CONTINUE
CALL TINPUT(LA)

CALL ASCALE(1,ND/7,0)

CALL ASCALE(Q, 8,0}

NCHAR=16

IADE(15)=IYR/10+48
IADE(16)=1YR=10%#(IYR/10) +48
CALL LABEL(IADE, 1)

NCHAR=12

CALL LABEL (LADE, 3)

REWIND 3

THE DO LOCPS FOLLOWING REWINDS ARE 7O REREAD PAST
THE HEADER TO THE DATA PORTION OF FILE.

0Ty T

o~

DO 20 K=1,11
READ(3, 1001
20 CONTINUE
CALL RROTAT(G. )
YMIN=0. 0
YMAX=3&80. 0
MINY=485
MAXY=77G
CALL TINPUT(LA)
CALL GRID(1,ND,4,9,1. 0,1
JIP=0
DO 11 J=1, IWEEKS
DO 16 JP=1, IPTS
READ(Z, 101, END=4501)DATE{JP), Y{JP)
IR =JP
I CONTINUE
101 FORMATIFLC. 2, 1CGX, F10. 1)
CALL TIMPUT(LA)
Chll. PLOTI(DATE, Y, JJP, O
CONT INLE
Call TINPUTLAD
CALL AZCALEIL, ND/7. 50
CALL

Py o
LA
S TR

oy

,,,,
-t
N

i

)

AZCALE(Z 4.0

if

i

~57-



CALL LABEL (MADE, 3)
REWIND 3
DO 21 K=1, 11
READ(3, 1001)
21 CONTINUE ;
CALL TINPUT({LA) .
CALL FINITT(O,70)
WRITE (7, 4000) INT
WRITE(7, 4001)(POSIT(NN), NN=1, 13}, LAT, ALAT, LONG, ALONG
WRITE(7, 4002)IHITE, TAPE
READ(S, 299)J1
79 FORMAT(IS)
YMIN=5.
YMAX=23.
MINY=140
MAXY=425
PAUSE ‘PAGE SCREEN AND <CR>’
CALL INITT{(120)
CALL GRID(1,ND,4,5,1.0,1)
JUP=0
DO 12 J=1, IWEEKS
DO 17 JP=1, IPTS
READ (3, 102, END=4502)DATE(JP), Y{(JP)
JJUP=JP
17 CONTINUE
102 FORMAT(F10. 2, 20X, F10. 1)
CaLl. TINPUT(LA)
4302 CALL PLOT(DATE: Y, JJP,0)
12 CONTINUE
CALL TINPUT(LA)
CALL ASCALE(1,ND/7,0)
CALL ASCALE(3, 4,03
NCHAR=16&
CALL LABEL(IADE, 1}
NCHAR=1%
CALL LABEL(JADE, 3)
REWIND 3
DO 22 K=1, 11
READ(3, 1001)
CONTINUE
CALL RRQTAT(Q. )
YMIN=Q.
YMAX=35.
MINY=4835
MAXY=770
CALL TINPUT(LA
CALL GRID{(1,ND,7,5,1.0.1)
JUP=0
DO 13 J=1, IWEEKS
DO 18 JP=1, IPTE
READ(3, 103, END=4503)DATE(JP ), Y{JP)
GUP=JP
18 CONTINUE
103 FORMAT(F10. 2, 40X, F10. 1
CALL TINPUT{LA)
45032 CALL PLOT(DATE.Y, JJF. D)
13 CONTINUE
CAall TIMPUT (LAY
Callll ASCALE(L. NB/7. 0
CALL ABCALE(S, 7,00

I
iJ
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NCHAR=15

CalL LABEL (KADE. 3)

REWIND 3

CALL FINITT(G, 7G)

WRITE(7, 4000} INT

WRITE(7, 40013 (POSIT(NNJ, NN=1, 13}, LAT, ALAT, LONG, ALOMNG
WRITE(7, 4002)IHITE, TAPE

READ(S, 999)J1 '

STOP

END
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HQ58

£0Q0

501

604

505

=187

&HG7

7G1

[

3*

PROGRAM STEPS
PLOTTING ROUTINE: TIDAL ELLIPSE

COMMON /PLOT/ XMIN, XMAX, ¥YMIN, YMAX: MINX, MAXX, MINY, MAXY,

IMIN, IMAX, JMIN, JMAX
COMMON /TEKLET/ NCHAR, XSIZE, YSIZE, SLOPE
COMMON/ADEQ/IXY
DIMENSION U(340),V(340)
DIMENSION IADE{(&),POSIT(13)
DATA IADE/85,40,77,47.83,41/
DATA MINX, MAXX: MINY, MAXY /220, 800, 160, 740/
INTEGER DAY, TAPE(4)
TYPE 402

FORMAT{’ TYPE POSITION DESCRIPTION (UP TD 26 CHARACTERS) )

ACCEPT 6032, (POSITINN, NN=1, 13)

FORMAT (13A2)

TYPE &00

FORMAT (© HOW MANY AVERAGES ARE THERE EVERY HOUR?
ACCEPT 601, ITIMES

FORMAT(I2)

TYPE 404 :
FORMAT (Y HOW MANY TOTAL WEEKS OF DATA? (I2) )
ACCEPT 405, IWEEK

FORMAT(I2)

TYPE 405

(123 )

FORMAT (* DO YOU WANT TO USE THE X/Y PLOTTER (YES=1; NO=0)")

ACCEPT &07, IXY

FORMAT(I1)

CALL ASSIGN (1, ‘PLOT. DAT "3
READ(L, 401}

READ(1, 601)

READ(1, 700) TAPE

FORMAT (15X, 4A2)

READ(L, 601

READ(1, 701)LAT, &ALAT, LONG, ALONG
FORMAT (15X, I3, FS. 1, 2%, I3, FS. 1)
READ(L, £01)

READ (L, 702 IHITE

FORMAT (135X, 14)

READ(1, 601)

READ (1, 703 3MON, DAY, IYR

FORMAT (13X, I2,1X, 12, 1X. 12}
RE&AD(1, 6019

READ(L, 401

READ LaTa POINTS

B0 13 A=l IWEEK

1000. END=81) TET, SPEED, DIR
FORMAT (F10. 2, 2F10. 1
JT=JT

SPEED=CPEED/ 100,

et T smee
ED+3INIDIR/ST. 3
= -

.

YOJTI=SRPEED®COE(RIRS/ ST
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O D
(91}

110

125
130

FRvIei

]

Pt
i

1011

YVI{JT=8PEED*COS(DIR/S37. 3)
CONTINUE

SET VIRTUAL WINDOW

IDX=0

XMAX=0.

YMAX=0.

IDX=IDX+1

BO 110 u=1,JT
YMAX=ABS(U(J))
IF{XMAX. LT. YMAX) XMAX=YMAX
YMAX=ABS (V{J))
IF{XMAX. LT, YMAX) XMaX=YMAX
IF(XMaX. LT..20) GO 70 125
I=2. *XMAX+1.
XMAX=FLOAT(I)®*. 5

G0 T 130

MaX=. 20

XMIN==XMAX

YMaX=XMaX

YMIN=XMIN

PAUSE ‘PAGE SCREEN AND TYPE <CR>’
CalLL INITT(120)

CaLL GRID(2.5.2,35, 1., 1)
CAaLL TINPUT(LA)

CALL PLOT(U, V, JT. O
SLOPE=D.

CALL TINPUT(LA)

CALL ASCALE(1. 2, 1)

CALL ASCALE(3, 2, 1)

NMCHAR=4

IADE(1)=8%

CALL LABEL (IADE, 1)

NCHAR=6

IADE(1)=84

CALL LABEL(IADE, 2)

CaLL FINITT(O, 7G)
HWRITE(7, 1009 MON, DAY, IYR, K
FORMAT (16X, ‘TIDAL ELLIPSE, 46X, 12, ‘=7, 18, '— 7", 12,

#&HK, TWEEK NUMBER ', 11X, I1)

WRITE(7, 1010) (RPOSIT(MNNY, NN=1, 13}, LAT, ALAT, LONG, ALONG
FORMAT (16X, 1342, 2X, 12, ‘=", F4. 1, "N 1X, I3, '~/ F4. 1, "W
WRITE(7, 1011 IHITE, TAPE
FORMAT(1&X, "METER Y, 1X, I3, 1X, "FEET ABQOVE BED. TAPE

1 MUMBER: 1X. 442, *. ")

READ(S, 505 J

TYPE 200

FORMAT (Y ENTER BEGINMNING DaATE FOR NEXT WEEK

* OF DATA (21207

AaCCEPT S10, MOM, DAY, IYR
FORMAT(ZIZS

CONT INUE

STOP

ErD
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PROGRAM STEP7
PLOTTING ROUTINE: PROGRESSIVE VECTOR DIAGRAM (1 WEEK
PER PLOT)

leNeNoRey

DIMENSION IADE(3),POSIT(13)
DIMENSION DATE(340), SPD(340), DIR(340}, X(340), Y(340)
CALL ASSIGN(3, ‘PLOT. DAT)
COMMON/ADER/IXY ~
COMMON/PLOT/XMIN, XMAX, YMIN, YMAX, MINX: MAXX, MINY, MAXY,
#IMIN, IMAX, JMIN, JMAX
COMMON/TEKLET/NCHAR, XS1ZE, YSIZE, SLOPE
INTEGER TAPE(4), DAY
DATA 1ADE/BS, 40,75.,77.41/
TYPE 0001
00C1 FORMAT(’ HDOW MANY AVERAGES ARE THERE EACH HOUR? (I2)7)
ACCEPT 1001, ITIMES
i001 FORMAT(IZ2)
INT=60/1TIMES
TYPE 0002
0002 FORMAT(’ HOW MANY TOTAL WEEKS OF DATA? (I2)7)
ACCEPT 1002, IWEEK
1002 FORMAT(IZ2)
TYPE 0003
0003 FORMAT(’ WHAT IS THE DESIRED N/S PLOT RANGE IN KILOMETERS?
#(I4,1X,1I4) ")
ACCEPT 1003, IYMIN. IYMAX
1003 FORMAT(I4, 1X,1I4)
TYPE 0004
0004 FORMAT(" WHAT IS THE DESIRED E/W PLOT RANGE IN KILOMETERS?
#* (I4,1X,14)7)
ACCEPT 1Q04, IXMIN, IXMAX
1004 FORMAT(I4, 1X,14)
: TYPE 0005
0005 FORMAT(’ DO YOU WANT TOD USE THE X/Y PLOTTER? (YES=1l; NO=0}')
ACCEPT 100535, IXY
1005 FORMAT(IL)
TYRE 0007
0007 FORMAT{(’ TYPE POSITION DESCRIPTION (UP TGO 26 CHARACTERS) “)
ACCEPT 1007, (POSIT(NN), NN=1, 13}
1007 FORMAT(13a2)
READ (3, 1001)
READ(3, 1001
READ (3, Q004 TAPE
0Q0C& FORMAT(15X, 4A2)
READ(3, 1001
READ (S, O00BILAT, ALAT, LONG, ALONG
GO0S FORMAT(13X, I3, F5.1,23X,I3,F5 1)
RE&AD(3, 10C1L)
READ (3, COOR}Y IHITE
3007 FORMATILISX, I4)
READ(3Z, 1001)
READ(Z, QCL10)IMAON, DAY, IYR
READ(S, 1001
READ(Z, 1000
AMIN=IXMIN
AMax=1XMAX
YMIN=IYMI
YMaX=1Y¥YMsa

. A ey
MINX=22C

=z >

€,
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MAXX=800
MINY=160
MAXY=740
X{1)=0.90
Y{11=0.0
M=ITIMES#148
DO 13 K=1, IWEEK
PAUSE ‘PAGE SCREEN AND TYPE <CR>’
CALL INITT{120)
CALL GRID(2,10,2,10,1..1)
DO 102 J=2, M+1
100 FORMAT(F10. 2, 2F10C. 1)
101 READ(3, 100, END=102)DATE(J), SPD{(J), DIR(J)
SPD(J)=8PD(J)#1. OE-3
Jd=4J
Lo& CONTINUE
103 DO 11 J=2,JJ
DT=460/1ITIMES#&0D
X{J)=SIN(DIR(J)/57. 3)#5PD(JI#DT+X{(J-1)
Y{J)=COS(DIR(J)/57. 3)#SPD(J)I)#DT+Y(J-1)
201 IF(J. EQ. 2)CALL PLOT(X, Y, 1, =2)
il CONTINUE
CALL TINPUT(LA)
CALL PLOT(X, Y, 44 O)
CabLl TINPUT(LA)
14 CALL ASCALE(1,2,0)
IMIN=IMIN-5
CALL ASCALE(3:, 2,0)
NCHAR=35
CALL LABEL(IADE, 1)
IADE(1)=89
NCHAR=35
CaLL LABEL(IADE, 3)
CALL FINITT(O, 70)
WRITE(7. 1009)MON, DAY, IYR, K
LO0F FORMAT(16X, 'PROGRESSIVE VECTOR DIAGRAM’, 1X, 12, ’'~’, 12, '=', 12,
#1X, ‘WEEK NO. 7, 1X, I1)
WRITE(7, 1010 (POSIT(NN), NN=1, 13), LAT, ALAT, LONG, ALONG
G FORMAT(1&X, 13A2, 1K, 7(7, 12, '=/, F4. 1, 'N’, 1X, 13, =", F4. 1, ‘W) ")
WRITE(7, 1011YIHITE, TAPE
1011 FORMAT(1&X, ‘METER, 1X, I3, 1X, ‘FEET ABOVE BED. TAPE
# NUMBER 7, 4Ac, 7. %)
READ{(S, ?99)J1
P FORMAT(IS)

-
<
s

TYPE 500
3C0 FORMAT (Y ENTER BESINNING DATE FGR NEXT WEEK OF DATA(31Z2)7)
ACCEPRT 3501, MON, DAY, IYR
301 FORMAT(312)
i3 CONTINUE
STOR
EMD
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0Q0o1

1001

0002

ioo2

00Q3

1003

Goe4a

1004

G005

1005

PROGRAM STEP7A

PLOTTING ROUTINE: PROGRESSIVE VECTOR DIAGRAM (FULL TAPE)
DIMENSION IADE(S),POSIT(1I3)

DIMENSION DATE(340),SPD(340), DIR(340), X(340), Y (34Q)
CALL ASSIGN(3: ‘FLOT. DAT )

COMMON/ADEQ/ IXY
COMMON/PLOT/XMIN, XMAX, YMIN, YMAX, MINX, MAXX, MINY. MAXY,
#IMIN, IMAX, JMIN, JMAX '
COMMON/TEKLET/NCHAR, XSIZE, YSIZE, SLOPE

INTEGER TAPE(4), DAY, DDAY

DATA IADE/88, 4G, 75.,77,41/

TYPE 0001

FORMAT ( ©  HOW MANY AVERAGES ARE THERE EACH HOUR? (I2)7)
ACCEPT 1001, ITIMES

FORMAT(I2)

INT=60/1TIMES

TYPE 0QQ0Z

FORMAT (© HOW MANY TOTAL WEEKS OF DATA? (I2)’)

ACCEPT 1002, IWEEK

FORMAT(12)

TYPE 0003

FORMAT(* WHAT IS THE DESIRED N/S PLOT RANGE IN KILOMETERS?
#{(I4, 1X, I4}) ")

ACCEPT 1003, IYMIN, IYMAX

FORMAT(I4,1X. 14}

TYPE 0004

FORMAT(* WHAT IS THE DESIRED E/W PLOT RANGE IN KILOMETERS?
* (I4,1X,143")

ACCEPT 1004, IXMIN, IXMAX

FORMAT (14, 1X, I4)

TYPE 0005

FORMAT (© DD YOU WANT TO USE THE X/Y PLOTTER (YES=1l; NO=0) "}
ACCEPT 1005, IXY

FORMAT(IL1)

TYPE 0007

FORMAT (' TYPE POSITION DESCRIPTION (UP TO 26 CHARACTERS) )
ACCEPT 1007, (POSIT(NN), NN=1,13)

FORMAT (1342)

READ(3, 1001)

READ(3, 1C001)

READ(3, 000&) TAPE

FORMAT (15X, 4A2)

REAR(3Z, 1001)

READ (3, COCBILAT, ALAT, LONG. ALONG
FORMAT(1ISX, I2, F5. 1. 2%, I3, F5. 1)

READ(ZD, 1001

READ (3, 0002)YIHITE

FORMAT (13X, 14}

REAL (3, 14001

READ(Z, 0010 MDN, DAY, IYR

FORMAT{LISX, I2: 11X, I2,1X, 12}

READ (D, OO12)MMON, DDAY, IIYR

FORMAT(I3X, IZ, 1%, I2, 1X, 12!

READ (3, 1001

AMIp=I{MIN

AMAX=TEMAY

YMIMN=IYMIN

YHMAX =Y MAY

o~

MInE

MAX=E00
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MINY=1560
MAXY=740
X{1)=0.0
Y{1y=0. 0
=ITIMES#163
PAUSE ‘PAGE GSCREEN AND TYPE <CR>’
CALL INITT{L2G?
CALL GRID{Z2, 10,2, 16, 1., 1)
D3 13 K=1, [WEEK
DO 102 J=2, M+l

1eo FCRMAT(F10. 2, 2F10. 1)

1ol READ(3, 100, ENE=102)DATE(J), SPD{J), DIR(D
SRDILI=5PD{Ji#l, QE-S
J=d

108 CONTINUE

ERA M 0O 11 J=2, JJ

DT=460/1TIMES®&0

X{D=SIN(DIRCJIY/D7. 3)=GPD(JY#¥DT+X{J-1)

Y¢(J)=COS(DIR(J)/57. 3)#8PDIJI#DT+Y{J-1)
201 IFGJ EQ 2)CALL PLOT(X, Y, 1, =2)
1! CONTINUE

CALL TINPUTLA)

CalLll PLOT(X, Y, JJ, O)

XL1y=X{J

Y{1i=Y{JJ)

13 CONTINUE
CaLbl TINPUTLA)
14 CALL ASTALZ(L, 2,00

IMIN=IMIN-S
Call ASCALE(3, 2, )
NCHAR=3 .
Call LABEL(IADRE, 1)
IADE(l)=89
NCHAR=3
CALL LABEL(IADE, 3)
Sall FINITTIO, 70)
WRITZ (7, 100%9)MIEN, DAY, IYR, MMON, DBAY, T1IYR
LOUS  FORMAT{!&X. 'PRCGRESSIVE VECTOR DIAGRAMY, IX, I2, '~/ 12, /=7, 12,
#1X, ‘TC7, 1X, 12, "=/, 12, "=, 12}
WRITE(T, 1010 (POSITINN), MN=1, 13), LAT, ALAT. LONEC, ALONG
FORMAT{1486X, 12342, 11X, 70/, 12, "=/, F4. 1, 'N’, 1X, I3, '~ 7, Fad, 1, "Wy’
WRITE(7, 1011 IHITE, TAPE
1011 FORMAT(leX. "METERY, 1X, I3, 1X, 'FEET ABOVE BED. TaPE
¥ OMUMEBEER 7,442, 7 73
READLS, 92925 41
iRt FORMAT (IS

ZTOP

e
14
s
O

1y il

D

PR R
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D001

1061

0002

S
Lotng

s

L.

i
1

{

=00

W 3::- ]

TINE: HISTOGRAME (5P
INTEGER LAY, DRDAY, TAPE(4:
DIMENSION DIR{73), GPDIZ51. PCEITY

DIMENSION X143, Y(14%),U(301, VI
DIMENSICN IADE{20), JADE(L7}, KADE(
COMMON/ADED/ TKY

COMMON/PLOT/XMIN, {MAX: YMIN, YMAX,

#MIMY., MAXY. IMIN, IMAX, JMIN, JMAX

COMMON/T
n«*é

ERLET/NCHAR, XSIZE, YSIZE,
IADE/ 58, 73,82, 69, 67,384,773, 7
34, 82, 85, &9, 41/

JADE/37, 32

DATA

273,79, 78, 33/

DATA KADE/32
TYPE 0004

DO, 4D
» DL HY .

FORMAT (7 ENTER INPUT DEVICE AMD
CALL ASSIGN(S, IFILE, —107

TYPZ OCGG1

FORMAT(’ TYPE POSITION
ACCERT 1001, (POSIT
FORMAT {14023

TYPE 0OGQC2
rQRhAT”
ACCERPT 1002
FORMAT (Ii)

DESCRIPT
(NND s NN=1, 143

DO YOU WANT TD USE THE
IXy

READ HEADER

READ(3, 1CC2)
READ(3, 1002
FORMAT{ 13X, 4A27
READ(S, 20001 TAPE
READCD, 10627
HEAD (D, 2001 LAT, ALAT, LONC
FORMAT (13X, I3,
READ(Z, 1002)
READ{3, 2002 IHITE
FORMAT (13X, 149
3. 10@’3‘;
O3
I, 1%

WY”QNA

;ﬁLQNC
FS }.J EX: IB‘ F.’

DAY, IYR
, T2, 484,120
DAY, TIVRE

! E
20 MUz
DO EGr L=1, 282
SPnaly=0
CONTINUE
Do 2B J=i
FORMATI LY )
SEZalid. Ry S I
L=IP70
S0OTD ORED
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» 79,70, 32,79, &85, 532

47,68, 32,40 6777

EET OAND DIRZCTION)
[.:}.';

SI0R )
1)

il

MINX, MAXX,

SLDPE

@, 78, 32, 40, &8, 59, 71

y 69, B2, 34, 6%, 34,

FILENAME AFTER . ', /7,0

10N (UP TO 2& CHARACTERSG: 2

ASY PLOTTERT

Ip, ZFOD DIRRA



K=K+1
SPD(L)=SPD(L)+1.
TOT=TOT+1.
DIR(K)I=DIR(K)+1.
250 CONTINUE
251 XMIN=0. O
AMAX=34&0.
YMIN=0. O
YMAX=40. 0
MINX=220
MAXX=8QC
MINY=140
MAXY=420
PAUSE 'PAGE SCREEN AND TYPE <CRZ’
cabl INITT(12D)
CAaLL GRIDCL, 12, 1,8, 1.0, 17
DO 253 KK=1, 144, 2
K=K/ 2+1
X(KK)=5#{K~1)
RKK+1)=0#(K-1)+3

233 CONTINUE
K=K /2+1

Y(RY=(DIR(KK) /TOT»#100.
Y{K+1}=Y (K}
=38 CONTINUE
CAaLL TINPUT(LA:
Call PLOT(X, Y., 144, 0)
CaLL ABCALE(1L, 12, 0)
Call ABCALE(3. 8,0}
NCHAR=20
CAaLL LABEL(IADE, 1)
NCHAR=17
CaLL LABEL (JADE, 3)
CalL RROTAT(O.)
MINY=480
MAaXY=740
AMIN=G. O
IMaX=230.
YitaX=10. O
Call TIMNPUTLA?
o2 254 Li=1, 300, 2
L=li/2+1
el i=L-1
fli=1 b=t
e COMTINUE
DD 236 L=1, 5002
L=l 2+
ML) =(8PD(LL/TOT)# 10O,
Vi1 =YL
CONTINUE .
Call TINPUTILA)Y
Cardl. PLOTIU, v 200, O
Call TIMPUTILA?
ol AECALE(L 10, T

SN NN AL Ty ol
el Aoieno (D, e

it
-
{z

(ST

L e D T
MCHar=12
™ oAl [ vl BN P S S S
Sl LaRTLTRADE, L
S A e
-
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CALL LABEL (JADE, 3)
CALL TINPUTI(LA)
CALL FINITT(Q,70)
WRITE(7, SO000)MON, DAY, IYR, MMON, DDAY, IIYR
5000 FORMAT(17X, 'STATISTICS: SPEED % DIRECTION’, 1X, 12, =,
#*12, =/, 12, 1X, T 1X, 12, /=7, 12, =7, 12)
WRITE(7, 3001) (POSIT(NN), NN=1, 14), LAT, ALAT, LONG, ALONG
3001 FORMAT(17X, 144A2,2X, (" 12, =/, F4. 1, ‘N‘, 1%, I3, '~
#F4. 1, TWY )
WRITE(7, 5002) IHITE, TAPE
5002 FORMAT(17X, ‘METER’, 1X, I3, 1X, ‘FEET ABOVE BED. TAFE
# NUMBER ‘., 4A2,°. )
READ(S, 999)JI
799 FORMAT(IS)
STOP
END
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